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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1, 10, 14, 15, 16, 18, 20, 28, 37, 40, 41, 42, 44, and 46 are rejected under 
35 U.S.C. 102(b) as being anticipated by Pandaru et al. (6,318,107). 

With regards to claim 1 , Pandaru et al. disclose: a heat pump apparatus 
comprising an evaporator means (4), a control means (10) in communication with at 
least one sensor means (8) adapted to measure one or more variables representative of 
a temperature of an outer surface of the evaporator means, and a heat exchanger (5) 
means operable to add heat from a working fluid from a high pressure side of the heat 
pump apparatus to the working fluid entering the evaporator means (col. 4, line 47-52), 
wherein the control means is operatively connected with the heat exchanger means to 
add the heat when the control means determines that the temperature of the outer 
surface of the evaporator means is below a pre-selected temperature (col. 4, line 40- 
43), thereby reducing or substantially eliminating the formation of ice on the outer 
surface of the evaporator means. 



Application/Control Number: 10/595,294 Page 3 

Art Unit: 3744 

With regards to claim 10, Pandaru et al. disclose: a system further comprising a 
compressor (1) and a condenser (2) and where the heat exchanger means (5) obtains 
heat from the working fluid between the compressor and the condenser to transfer the 
heat to the working fluid entering the evaporator means (see fig. 3). 

With regards to claim 14, Pandaru et al. disclose: a method of operating a heat 
pump having an evaporator (4) downstream of an expansion means (3), the method 
comprising obtaining heat as required from a working fluid on a high pressure side of 
the heat pump (via heat exchanger (5)) to transfer to the working fluid on a low pressure 
side of the heat pump, prior to the working fluid entering the evaporator to reduce or 
substantially prevent ice from forming on the outer surface of the evaporator (see fig. 3). 

With regards to claim 15, Pandaru et al. disclose: wherein the method comprises 
measuring one or more variables representative of a temperature of an outer surface of 
the evaporator (via defrost sensor (8)) and adding the heat to the working fluid entering 
the evaporator (via heat exchanger (5)) when the one or more variables indicate that the 
temperature has dropped below a pre-selected minimum (col. 4, line 40-43). 

With regards to claim 16, Pandaru et al. disclose: wherein the method further 
comprises providing a controller (10) to determine when icing of the evaporator is 
imminent based on the measurement of one or more variables. 
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With regards to claim 18, Pandaru et al. disclose: wherein the high pressure side 
is between a compressor and a condenser of heat pump (see fig. 3). 

With regards to claim 20, Pandaru et al. disclose: wherein the method comprises 
adding heat to the working fluid while the heat pump is in operation (col. 5, line 7-9). 

With regards to claim 28, Pandaru et al. disclose: heat pump apparatus 
comprising an evaporator (4), a controller (10) in communication with at least one 
sensor (8) adapted to measure one or more variables representative of a temperature of 
an outer surface of the evaporator, and a heat exchanger (5) operable to add heat from 
a working fluid from a high pressure side of the heat pump apparatus to the working 
fluid entering the evaporator (col. 4, line 47-52), wherein the controller is operatively 
connected with the heat exchanger to add the heat when the controller determines that 
the temperature of the outer surface of the evaporator is below a pre-selected 
temperature (col. 4, line 40-43), thereby reducing or substantially eliminating the 
formation of ice on the outer surface of the evaporator. 

With regards to claim 37, Pandaru et al. disclose: further comprising a 
compressor (1) and a condenser (2) and where the heat exchanger (5) obtains heat 
from the working fluid between the compressor and the condenser to transfer the heat 
to the working fluid entering the evaporator (see fig. 3). 
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With regards to claim 40, Pandaru et al. disclose: a method of operating a heat 
pump having an evaporator (4) downstream of an expansion valve (3), the method 
comprising obtaining heat as required from a working fluid on a high pressure side of 
the heat pump to transfer to the working fluid on a low pressure side of the heat pump 
(via heat exchanger (5)), prior to the working fluid entering the evaporator to reduce or 
substantially prevent ice from forming on the outer surface of the evaporator (see fig. 3). 

With regards to claim 41 , Pandaru et al. disclose: wherein the method comprises 
measuring one or more variables representative of a temperature of an outer surface of 
the evaporator (via defrost sensor (8)) and adding the heat to the working fluid entering 
the evaporator (via heat exchanger (5)) when the one or more variables indicate that the 
temperature has dropped below a pre-selected minimum (col. 4, line 40-43). 

With regards to claim 42, Pandaru et al. disclose: wherein the method further 
comprises providing a controller (10) to determine when icing of the evaporator is 
imminent based on the measurement of one or more variables. 

With regards to claim 44, Pandaru et al. disclose: wherein the high pressure side 
is between a compressor (1 ) and a condenser (2) of heat pump (see fig. 3). 

With regards to claim 46, Pandaru et al. disclose: adding heat to the working fluid 
while the heat pump is in operation (col. 5, line 7-9). 
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Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 3, 4, 5, 6, 12, 19, 30, 31, 32, 33, 39 and 45 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Pandaru et aL 

With regards to claim 3, Pandaru et al. fail to explicitly disclose: wherein the at 
least one sensor means comprises a temperature sensor adapted to measure the 
temperature of the outer surface of the evaporator means. Pandaru merely says that 
the variable measured by the defrost sensor should be indicative of evaporator 
temperature. Therefore, it would have been obvious to one having ordinary skill in the 
art at the time of the invention that the temperature on the surface of the evaporator 
pipes would be indicative of evaporator temperature because as the ice buildup on the 
pipes increases, the convection heat exchange of the evaporator will decrease, and the 
working fluid will no longer absorb heat from it's environment to warm the evaporator 
pipes. 
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With regards to claim 4, Pandaru et al. fail to explicitly disclose: wherein the at 
least one sensor means comprises a temperature sensor adapted to measure the 
temperature of the working fluid exiting the evaporator means. Pandaru merely says 
that the variable measured by the defrost sensor should be indicative of evaporator 
temperature. Therefore, it would have been obvious to one having ordinary skill in the 
art at the time of the invention that the temperature of the working fluid in the evaporator 
pipes would be indicative of evaporator temperature because as the ice buildup on the 
pipes increases, the convection heat exchange of the evaporator will decrease, and the 
working fluid will no longer absorb heat from it's environment to increase it's 
temperature. 

With regards to claim 5, Pandaru et al. fail to explicitly disclose: wherein the at 
least one sensor means comprises a temperature sensor adapted to measure the 
temperature of the environment surrounding the evaporator means. Pandaru merely 
says that the variable measured by the defrost sensor should be indicative of 
evaporator temperature. Therefore, it would have been obvious to one having ordinary 
skill in the art at the time of the invention that the temperature of the environment 
surrounding the evaporator would be indicative of evaporator temperature because as 
the ice buildup on the evaporator pipes increases, the temperature of the surroundings 
will also increase, as the working fluid will no longer absorb heat from it's environment, 
further cooling it. 
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With regards to claim 6, Pandaru et al. fail to explicitly disclose: wherein the at 
least one sensor means comprises a pressure sensor adapted to measure the pressure 
of the working fluid exiting the evaporator means. Pandaru merely says that the variable 
measured by the defrost sensor should be indicative of evaporator temperature. 
Therefore it would have been obvious to one having ordinary skill in the art at the time 
of the invention that the pressure of the working fluid exiting the evaporator would be 
indicative of the temperature of the evaporator, because temperature and pressure are 
directly correlated, as illustrated by the Ideal Gas Law, PV=nRT, and as the ice buildup 
on the pipes increases, the convection heat exchange of the evaporator will decrease, 
meaning the working fluid will no longer absorb heat from it's environment to increase 
it's temperature. 

With regards to claim 12, Pandaru et al. disclose: wherein the heat exchanger 
means comprises a tube (leading to condenser (2)) positioned in an outer housing 
(surrounding heat exchange tank (5)), the working fluid from the high pressure side 
being caused to flow through the tube to add heat to the working fluid (in heat 
exchanger housing/pipe) caused to flow over the tube and between the tube and the 
outer housing. 

Pandaru fails to disclose: wherein the tube is helically corrugated. However, 
Corrugation is a frequently used method of increasing the heat exchange surface area 
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of a tube. Therefore, it would have been obvious to one having ordinary skill in the art 
at the time of the invention to modify the device of Pandaru to specify the use of 
helically corrugated pipe within the heat exchanger, as a mechanical expedient to 
increase the heat exchange surface area of the pipe, thereby allowing for the transfer of 
more heat to greatly expedite the defrosting process. 

With regards to claim 19, Pandaru et al. disclose: the low pressure side of the 
heat pump is provided with a heat exchanger (before and along evaporator 8); the 
method comprising providing the heat exchanger with a tube within an outer housing 
(see fig. 5), the working fluid being caused to flow over the tube and between the outer 
housing to be heated (col. 4, line 50-52) before it enters the evaporator (the tube begins 
to run immediately after the expansion valve). 

Pandaru fails to disclose: where in the tube is helically corrugated. Corrugation is 
a frequently used method of increasing the heat exchange surface area of a tube. 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of the invention to modify the device of Pandaru to specify the use of helically 
corrugated pipe within the heat exchanger, as a mechanical expedient to increase the 
heat exchange surface area of the pipe, thereby allowing for the transfer of more heat to 
greatly expedite the defrosting process. 

With regards to claim 30, Pandaru et al. fail to explicitly disclose: wherein the at 
least one sensor comprises a temperature sensor adapted to measure the temperature 
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of the outer surface of the evaporator. Pandaru merely says that the variable measured 
by the defrost sensor should be indicative of evaporator temperature. Therefore, it 
would have been obvious to one having ordinary skill in the art at the time of the 
invention that the temperature on the surface of the evaporator pipes would be 
indicative of evaporator temperature because as the ice buildup on the pipes increases, 
the convection heat exchange of the evaporator will decrease, and the working fluid will 
no longer absorb heat from it's environment to warm the evaporator pipes. 

With regards to claim 31 , Pandaru et al. fail to explicitly disclose: wherein the at 
least one sensor comprises a temperature sensor adapted to measure the temperature 
of the working fluid exiting the evaporator. Pandaru merely says that the variable 
measured by the defrost sensor should be indicative of evaporator temperature. 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of the invention that the temperature of the working fluid in the evaporator pipes would 
be indicative of evaporator temperature because as the ice buildup on the pipes 
increases, the convection heat exchange of the evaporator will decrease, and the 
working fluid will no longer absorb heat from it's environment to increase it's 
temperature. 

With regards to claim 32, Pandaru et al. fail to explicitly disclose: wherein the at 
least one sensor comprises a temperature sensor adapted to measure the temperature 
of the environment surrounding the evaporator. Pandaru merely says that the variable 



Application/Control Number: 10/595,294 Page 1 1 

Art Unit: 3744 

measured by the defrost sensor should be indicative of evaporator temperature. 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of the invention that the temperature of the environment surrounding the evaporator 
would be indicative of evaporator temperature because as the ice buildup on the 
evaporator pipes increases, the temperature of the surroundings will also increase, as 
the working fluid will no longer absorb heat from it's environment, further cooling it. 

With regards to claim 33, Pandaru et al. fail to explicitly disclose: wherein the at 
least one sensor comprises a pressure sensor adapted to measure the pressure of the 
working fluid exiting the evaporator. Pandaru merely says that the variable measured 
by the defrost sensor should be indicative of evaporator temperature. Therefore it 
would have been obvious to one having ordinary skill in the art at the time of the 
invention that the pressure of the working fluid exiting the evaporator would be 
indicative of the temperature of the evaporator, because temperature and pressure are 
directly correlated, as illustrated by the Ideal Gas Law, PV=nRT, and as the ice buildup 
on the pipes increases, the convection heat exchange of the evaporator will decrease, 
meaning the working fluid will no longer absorb heat from it's environment to increase 
it's temperature. 

With regards to claim 39, Pandaru et al. disclose: wherein the heat exchanger 
comprises a tube (leading to condenser (2) positioned in an outer housing (surrounding 
heat exchange tank (5)), the working fluid (in heat exchanger housing/pipe) from the 
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high pressure side being caused to flow through the tube to add heat to the working 
fluid caused to flow over the tube and between the tube and the outer housing (see fig. 
3). 

Pandaru fails to disclose: wherein the tube is helically corrugated. However, 
Corrugation is a frequently used method of increasing the heat exchange surface area 
of a tube. Therefore, it would have been obvious to one having ordinary skill in the art 
at the time of the invention to modify the device of Pandaru to specify the use of 
helically corrugated pipe within the heat exchanger, as a mechanical expedient to 
increase the heat exchange surface area of the pipe, thereby allowing for the transfer of 
more heat to greatly expedite the defrosting process. 

With regards to claim 45, Pandaru et al. disclose: the low pressure side of the 
heat pump is provided with a heat exchanger (before and along evaporator 8); the 
method comprising providing the heat exchanger with a tube within an outer housing 
(see fig. 5), the working fluid being caused to flow over the tube and between the outer 
housing to be heated (col. 4, line 50-52) before it enters the evaporator (the tube begins 
to run immediately after the expansion valve). 

Pandaru fails to disclose wherein the tube is helically corrugated. Corrugation is 
a frequently used method of increasing the heat exchange surface area of a tube. 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of the invention to modify the device of Pandaru to specify the use of helically 
corrugated pipe within the heat exchanger, as a mechanical expedient to increase the 
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heat exchange surface area of the pipe, thereby allowing for the transfer of more heat to 
greatly expedite the defrosting process. 

3. Claims 2, 7, 8, 9, 1 1 , 23, 24, 25, 26, 27, 17, 29, 34, 35, 36, 38, 47, 48, 49, 50, 51 
and 43 are rejected under 35 U.S.C. 103(a) as being unpatentable over Pandaru in view 
of Heise (WO 96/34511). 

With regards to claim 2, Pandaru et al. disclose: a heat pump apparatus 
comprising an evaporator means (4), a control means (10) in communication with at 
least one sensor means (8) adapted to measure one or more variables representative of 
a temperature of an outer surface of the evaporator means, a heat exchanger means 
(5) positioned upstream of the evaporator means and downstream of an expansion 
(pipe of heat exchanger means begins immediately after expansion capillary) means of 
the heat pump apparatus, the heat exchanger means (5) operable to add heat to a 
working fluid entering the evaporator, wherein the control means is operatively 
connected with the heat exchanger means so that when the control means determines 
that the temperature of the outer surface of the evaporator means is below a pre- 
selected temperature, the heat exchanger means adds heat to the working fluid (col. 4, 
line 40-43) thereby reducing or substantially eliminating formation of ice on the outer 
surface of the evaporator means, and wherein the heat exchanger comprises a tube 
(leading to condenser (2)) positioned within an outer housing (surrounding heat 



Application/Control Number: 10/595,294 Page 14 

Art Unit: 3744 

exchange tank (5)), and the working fluid being heated is caused to flow over the tube 
and between the tube and the outer housing (see fig. 3). 

Pandaru fails to disclose: wherein the heat exchanger means contains a heating 
element. Heise teaches: an electrical heating unit assembly suitable to keep fluid supply 
lines from frosting or freezing (pg. 1 , line 21-23). The assembly is designed to be 
positioned in only a portion of the pipe, yet to keep the water upstream of it above 
freezing temperature. It would have been obvious to one having ordinary skill in the art 
at the time of the invention, to modify the device of Pandaru by the device of Heise so 
as to heat the heat exchange fluid electro-resistively instead of convectively because it 
would improve the efficiency, which is lowered by the loss of heat between the 
compressor and the condenser. 

Pandaru fails to disclose: wherein the tube is helically corrugated. However, 
Corrugation is a frequently used method of increasing the heat exchange surface area 
of a tube. Therefore, it would have been obvious to one having ordinary skill in the art 
at the time of the invention to modify the device of Pandaru to specify the use of 
helically corrugated pipe within the heat exchanger, as a mechanical expedient to 
increase the heat exchange surface area of the pipe, thereby allowing for the transfer of 
more heat to greatly expedite the defrosting process. 

With regards to claim 7, Pandaru et al. in view of Heise fail to disclose: wherein 
the heat exchanger means comprises an electric heating element. However, Pandaru 
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discloses a heat exchanger means capable of being warmed electro-resistively instead 
of convectively, and Heise teaches a submersible heating element suitable for warming 
the heat exchanger of Pandaru. Therefore it would have been obvious to one having 
ordinary skill in the art at the time of the invention, to modify the device of Pandaru by 
the device of Heise so as to heat the heat exchange fluid electro-resistively instead of 
convectively because it would improve the efficiency, which is lowered by the loss of 
heat between the compressor and the condenser. 



With regards to claim 8, Pandaru et al. in view of Heise fail to explicitly disclose: 
wherein the electric heating element extends through the helically corrugated tube. 
However, Heise wraps his element a protective sheath (pg. 3, line 3-6). A flexible, 
corrugated tube would be one such sheath. Therefore, it would have been obvious to 
one having ordinary skill in the art at the time of the invention to use a corrugated tube 
as a sheath before inserting the heating element into the refrigerant line, because it 
would prevent damage to the delicate heating element. 

With regards to claim 9, Pandaru et al. in view of Heise fail to explicitly disclose: 
wherein the helically corrugated tube forms part of an electrical circuit of the electric 
heating element. However, Heise states that the sheath should preferably be metallic in 
nature (pg. 3, line 7). Running a heating element down a metallic material will by its 
very nature create an electric circuit. Therefore, it would have been obvious to one 
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having ordinary skill in the art at the time of the invention that the sheath is and should 
be part of the electric circuit of the electric heating element, because in no other way 
could it provide sufficient heat transfer. 

With regards to claim 1 1 , Pandaru et al. fail to disclose: wherein the pre-selected 
temperature is between about 4°C and 0°C. However, it would have been obvious to 
one having ordinary skill in the art at the time of the invention to have the system 
operate at and evaporator temperature of 4°C to 0°C, because the invention is designed 
to prevent the freezing of water, which freezes at 0°C. 

With regards to claim 23, Pandaru et al. fail to explicitly disclose: wherein the at 
least one sensor means comprises a temperature sensor adapted to measure the 
temperature of the outer surface of the evaporator means. Pandaru merely says that the 
variable measured by the defrost sensor should be indicative of evaporator 
temperature. Therefore, it would have been obvious to one having ordinary skill in the 
art at the time of the invention that the temperature on the surface of the evaporator 
pipes would be indicative of evaporator temperature because as the ice buildup on the 
pipes increases, the convection heat exchange of the evaporator will decrease, and the 
working fluid will no longer absorb heat from it's environment to warm the evaporator 
pipes. 
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With regards to claim 24, Pandaru et al. fail to explicitly disclose: wherein the at 
least one sensor means comprises a temperature sensor adapted to measure the 
temperature of the working fluid exiting the evaporator means. Pandaru merely says 
that the variable measured by the defrost sensor should be indicative of evaporator 
temperature. Therefore, it would have been obvious to one having ordinary skill in the 
art at the time of the invention that the temperature of the working fluid in the evaporator 
pipes would be indicative of evaporator temperature because as the ice buildup on the 
pipes increases, the convection heat exchange of the evaporator will decrease, and the 
working fluid will no longer absorb heat from it's environment to increase it's 
temperature. 

With regards to claim 25, Pandaru et al. fail to explicitly disclose: wherein the at 
least one sensor means comprises a temperature sensor adapted to measure the 
temperature of the environment surrounding the evaporator means. Pandaru merely 
says that the variable measured by the defrost sensor should be indicative of 
evaporator temperature. Therefore, it would have been obvious to one having ordinary 
skill in the art at the time of the invention that the temperature of the environment 
surrounding the evaporator would be indicative of evaporator temperature because as 
the ice buildup on the evaporator pipes increases, the temperature of the surroundings 
will also increase, as the working fluid will no longer absorb heat from it's environment, 
further cooling it. 
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With regards to claim 26, Pandaru et al. fail to explicitly disclose: wherein the at 
least one sensor means comprises a pressure sensor adapted to measure the pressure 
of the working fluid exiting the evaporator means. Pandaru merely says that the variable 
measured by the defrost sensor should be indicative of evaporator temperature. 
Therefore it would have been obvious to one having ordinary skill in the art at the time 
of the invention that the pressure of the working fluid exiting the evaporator would be 
indicative of the temperature of the evaporator, because temperature and pressure are 
directly correlated, as illustrated by the Ideal Gas Law, PV=nRT, and as the ice buildup 
on the pipes increases, the convection heat exchange of the evaporator will decrease, 
meaning the working fluid will no longer absorb heat from it's environment to increase 
it's temperature. 

With regards to claim 27, Pandaru et al. disclose: a system comprising a 
compressor (1) and a condenser (2) and where the heat exchanger means (5) obtains 
heat from the working fluid between the compressor and the condenser to transfer the 
heat to the working fluid entering the evaporator means (see fig. 3). 

With regards to claim 17, Pandaru et al. fail to disclose wherein the method 
comprises heating the working fluid entering the evaporator with an electric heating 
element. Heise teaches: an electrical heating unit assembly suitable to keep fluid supply 
lines from frosting or freezing (pg. 1, line 21-23). The assembly is designed to be 
positioned in only a portion of the pipe, yet to keep the water upstream of it warm and 
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flowing. It would have been obvious to one having ordinary skill in the art at the time of 
the invention, to modify the device of Pandaru by the device of Heise to provide similar 
even heating via a heating element running coaxially to the evaporator pipes, because it 
would have fewer moving parts to potentially break and take less space in unit, while 
still preventing the undesirable point heating which Pandaru teaches against. 

With regards to claim 29, Pandaru et al. disclose: a heat pump apparatus 
comprising an evaporator (4), a controller (10) in Communication with at least one 
sensor (8) adapted to measure one or more variables representative of a temperature of 
an outer surface of the evaporator, and a heat exchanger [[means]] (5) positioned 
upstream of the evaporator and downstream of an expansion valve of the heat pump 
apparatus (the pipe begins immediately after the expansion capillary, the heat 
exchanger [[means]] operable to add heat to a working fluid entering the evaporator, 
wherein the controller is operatively connected with the heat exchanger so that when 
the controller determines that the temperature of the outer surface of the evaporator is 
below a pre-selected temperature, the heat exchanger adds heat to the working fluid 
(col. 4, line 40-43) thereby reducing or substantially eliminating formation of ice on the 
outer surface of the evaporator, and wherein the heat exchanger comprises a tube 
(leading to condenser (2)) positioned within an outer housing (surrounding heat 
exchange tank (5)), and the working fluid being heated is caused to flow over the tube 
and between the tube and the outer housing (see fig. 3). 
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Pandaru fails to disclose: wherein the heat exchanger means contains a heating 
element. Heise teaches: an electrical heating unit assembly suitable to keep fluid supply 
lines from frosting or freezing (pg. 1 , line 21-23). The assembly is designed to be 
positioned in only a portion of the pipe, yet to keep the water upstream of it above 
freezing temperature. It would have been obvious to one having ordinary skill in the art 
at the time of the invention, to modify the device of Pandaru by the device of Heise so 
as to heat the heat exchange fluid electro-resistively instead of convectively because it 
would improve the efficiency, which is lowered by the loss of heat between the 
compressor and the condenser. 

Pandaru fails to disclose wherein the tube is helically corrugated. Corrugation is 
a frequently used method of increasing the heat exchange surface area of a tube. 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of the invention to modify the device of Pandaru to specify the use of helically 
corrugated pipe within the heat exchanger, as a mechanical expedient to increase the 
heat exchange surface area of the pipe, thereby allowing for the transfer of more heat to 
greatly expedite the defrosting process. 

With regards to claim 34, Heise discloses: wherein the heat exchanger 
comprises an electric heating element (pg. 1, line 24-26). 

With regards to claim 35, Pandaru et al in view of Heise fail to explicitly disclose: 
wherein the electric heating element extends through the helically corrugated tube. 
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However, Heise wraps his element a protective sheath (pg. 3, line 3-6). A flexible, 
corrugated tube would be one such sheath. Therefore, it would have been obvious to 
one having ordinary skill in the art at the time of the invention to use a corrugated tube 
as a sheath before inserting the heating element into the refrigerant line, because it 
would prevent damage to the delicate heating element. 

With regards to claim 36, Pandaru et al in view of Heise fail to explicitly disclose: 
wherein the helically corrugated tube forms part of an electrical circuit of the electric 
heating element. . However, Heise states that the sheath should preferably be metallic 
in nature (pg. 3, line 7). Running a heating element down a metallic material will by its 
very nature create an electric circuit. Therefore, it would have been obvious to one 
having ordinary skill in the art at the time of the invention that the sheath is and should 
be part of the electric circuit of the electric heating element, because in no other way 
could it provide sufficient heat transfer. 

With regards to claim 38, Pandaru et al. fail to disclose: wherein the pre-selected 
temperature is between about 4°C and 0°C. However, it would have been obvious to 
one having ordinary skill in the art at the time of the invention to have the system 
operate at and evaporator temperature of 4°C to 0°C, because the invention is designed 
to prevent the freezing of water, which freezes at 0°C. 
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With regards to claim 47, Pandaru et al. fail to explicitly disclose: wherein the at 
least one sensor comprises a temperature sensor adapted to measure the temperature 
of the outer surface of the evaporator. Pandaru merely says that the variable measured 
by the defrost sensor should be indicative of evaporator temperature. Therefore, it 
would have been obvious to one having ordinary skill in the art at the time of the 
invention that the temperature on the surface of the evaporator pipes would be 
indicative of evaporator temperature because as the ice buildup on the pipes increases, 
the convection heat exchange of the evaporator will decrease, and the working fluid will 
no longer absorb heat from it's environment to warm the evaporator pipes. 

With regards to claim 48, Pandaru et al. fail to explicitly disclose: wherein the at 
least one sensor comprises a temperature sensor adapted to measure the temperature 
of the working fluid exiting the evaporator. Pandaru merely says that the variable 
measured by the defrost sensor should be indicative of evaporator temperature. 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of the invention that the temperature of the working fluid in the evaporator pipes would 
be indicative of evaporator temperature because as the ice buildup on the pipes 
increases, the convection heat exchange of the evaporator will decrease, and the 
working fluid will no longer absorb heat from it's environment to increase it's 
temperature. 
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With regards to claim 49, Pandaru et al. fail to explicitly disclose: wherein the at 
least one sensor comprises a temperature sensor adapted to measure the temperature 
of the environment surrounding the evaporator. Pandaru merely says that the variable 
measured by the defrost sensor should be indicative of evaporator temperature. 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of the invention that the temperature of the environment surrounding the evaporator 
would be indicative of evaporator temperature because as the ice buildup on the 
evaporator pipes increases, the temperature of the surroundings will also increase, as 
the working fluid will no longer absorb heat from it's environment, further cooling it. 

With regards to claim 50, Pandaru et al fail to explicitly disclose: wherein the at 
least one sensor comprises a pressure sensor adapted to measure the pressure of the 
working fluid exiting the evaporator. Pandaru merely says that the variable measured by 
the defrost sensor should be indicative of evaporator temperature. Therefore it would 
have been obvious to one having ordinary skill in the art at the time of the invention that 
the pressure of the working fluid exiting the evaporator would be indicative of the 
temperature of the evaporator, because temperature and pressure are directly 
correlated, as illustrated by the Ideal Gas Law, PV=nRT, and as the ice buildup on the 
pipes increases, the convection heat exchange of the evaporator will decrease, 
meaning the working fluid will no longer absorb heat from it's environment to increase 
it's temperature. 
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With regards to claim 51 , Pandaru et al. disclose: further comprising a 
compressor (1) and a condenser (2) and where the heat exchanger (5) obtains heat 
from the working fluid between the compressor and the condenser to transfer the heat 
to the working fluid entering the evaporator (see fig. 3). 

With regards to claim 43, Pandaru et al. fail to disclose: wherein the method 
comprises heating the working fluid entering the evaporator with an electric heating 
element. Heise teaches: an electrical heating unit assembly suitable to keep fluid supply 
lines from frosting or freezing (pg. 1 , line 21-23). The assembly is designed to be 
positioned in only a portion of the pipe, yet to keep the water upstream of it warm and 
flowing. It would have been obvious to one having ordinary skill in the art at the time of 
the invention, to modify the device of Pandaru by the device of Heise to provide similar 
even heating via a heating element running coaxially to the evaporator pipes, because it 
would have fewer moving parts to potentially break and take less space in unit, while 
still preventing the undesirable point heating which Pandaru teaches against. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to STEPHANIE MCLAREN whose telephone number is 
(571) 270-7127. The examiner can normally be reached on Monday, Tuesday, 
Thursday 9:00-5:30. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frantz Jules &. Cheryl Tyler can be reached on (571) 272-6681 & (571)- 
272-4834. The fax phone number for the organization where this application or 
proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/SDIW 

5/4/09 

/Frantz F. Jules/ 

Supervisory Patent Examiner, Art Unit 3744 



